- BULLETIN 


of the 
ONTARIO COLLEGE OF PHARMACY 








Vol. III, No. 4 TORONTO, Ontario September, 1954 
H. J. Fuller, Editor 








CONTENTS 


E. L. Woods Memorial Prize Winner for 1954 

The Purpose of Pharmacy Education President Sidney Smith 
Bentley’s Textbook of Pharmaceutics L. N. Elowe 
Antibiotics R. M. Baxter 
Autonomic Drugs—Adrenergic Blocking Agents G. R. Paterson 


The Stability of Sodium Phenobarbitone in Aqueous Solution 
G. C. Walker, P. F. Gray 





UWlassive Satlicylotherapy . . . without gastric intolerance 
ACTYLAMIDE 


Acetyl-salicyl-salicylamide 0.50 gm. per tablet. 
NO ADJUVANT ¢ NO CORRECTIVE 
Acute articular rheumatism. Chronic polyarthritis. Neuralgia. 


Average dose: 6 to 8 tablets per day. 


Aue... ACTYLAPHEN 


Actylamide + phenobarbital (s mg. rer tablet.) 
Bottles of 100, 500 and 1000 tablets 


Over half a century of devotion to medical and 
pharmaceutical advance. 


























/ 
\ 


BULLETIN 


of the 


ONTARIO 
COLLEGE OF PHARMACY 


TORONTO, Ontario September, 1954 








H. J. Fuller, Editor 





The Ontario College of Pharmacy is the pharmaceutical licensing body for 
the Province of Ontario, Canada. All pharmacists licensed in Ontario are /PSO 
FACTO members of the College. 


The majority of contributors to the Bulletin are members of the Faculty of 
Pharmacy, University of Toronto. However, contributions are welcomed from all 
members of the College. 





Published five times a year, January, March, May, September and November by 
the authority of the Council of the Ontario College of Pharmacy. 


Editorial Office, 46 Gerrard St. East, Toronto 2, Ontario 
Circulation 3800 


Authorized as second class mail, Post Office Department, Ottawa. 





ABOUT THE CONTRIBUTORS 





SIDNEY SMITH, Q.C., M.A., LL.B., L.L.D., D.C.L., F.R.S.C., President of the 
University of Toronto. 


GEORGE C. WALKER, B.Sc. (Pharm.) (Alta.), M.S., Ph.D. (Purdue), Professor 
of Pharmacy. 


ROSS M. BAXTER, Phm.B. (Tor.), B.S.P. (Sask.), M.S., Ph.D. (Fla.), Assistant 
Professor of Materia Medica. 


G. R. PATERSON, Phm.B. (Tor.), B.S.P., M.Sc. (Sask.), Ph.D. (Wis.), Associate 
Professor of Pharmaceutical Chemistry. 


LOUIS N. ELOWE, Ph.C. (Royal College of Pharmacy, Baghdad, Iraq), M.S., 
Ph.D. (Wis.) Assistant Professor of Pharmacy. 


P. F. GRAY, B.Se.Phm. (Tor.) winner of the E. L. Woods Memorial Prize in 
Pharmacy, 1953, awarded by the Canadian Foundation for the Advancement 
of Pharmacy. 


45 














A 
Method of Estimating 
Professional Dispensing Fees 


a 








Developed by 
PROFESSOR H. J. FULLER, Associate Professor of Pharmacy 
— Faculty of Pharmacy — 
UNIVERSITY OF TORONTO 


Printed on heavy bristol board a pin-up card will be mailed 
without charge on request to H. M. Corbett, Secretary to the 
Faculty of Pharmacy, University of Toronto, 46 Gerard St. 
East, Toronto 2. 





SS SS 





E. L. Woods Memorial Prize Winner for 1954 


Clyde Arthur Keene, B.Sc. Phm. (Tor.) 1954 is the winner of the 
E. L. Woods Memorial Prize for 1954 presented by the Canadian 
Foundation for the Advancement of Pharmacy. His thesis topic was 
“Soluble Lubricants in the Manufacture of Compressed Tablets”. 


In manufacturing, it is often desiratle to prepare by compression, 
tablets that will be completely soluble in aqueous solution. To do 
this the tablet granulation must be lubricated with a water-soluble 
material. To flow properly in the hopper and in the die cavity there 
must be a ‘slip’ to the material, thus preventing sticking and binding 
in the machine. In the past, it has been difficult to procure a 
material that would do this without impairing the complete solubility 
of the tablet. 


Congratulations to Mr. Clyde Arthur Keene. 
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THE PURPOSE OF PHARMACY EDUCATION 


An address to the Ontario Retail Pharmacists’ Association and 
Pharmacy Alumni, Bigwin Inn, June 21, 1954 


Mr. President, Members of the 
Ontario Retail Pharmacists’ Associa- 
tion and Pharmacy Alumni: 


I was happy to accept the gra- 
cious invitation of my colleague, Dean 
Hughes, to participate in the pro- 
gramme of your annual Convention. 
Dean Hughes’ invitation was extend- 
ed last autumn, and I did not realize 
fully at that time what a pleasure it 
would be, at the end of a _ busy 
academic session, to leave the city 
streets for the bracing air of Mus- 
koka and to meet the pharmacists 
in this atmosphere, both delightful 
and relaxing. Moreover, it is always 
satisfying to talk en famille, and the 
Pharmacy alumni are now, more 
truly than ever before, members of 
the University of Toronto family. 
I am particularly pleased to meet you 
at this Convention, which is the first 
that vou have held since the Faculty 
of Pharmacy took its place as an equal 
of the other professional faculties of the University on July Ist, 
1953— a significant date for your Faculty and for the University 
as a whole. 

The first meeting of the Council of the Faculty of Pharmacy 
was held on September 30th, 1953, and at that meeting I remarked 
to the staff that it is a temptation for a university administrator to 
strive continually for new colleges, faculties or schools. It is a 
temptation because, at the end of a year when some new division has 
been established, he can point unctuously to the accession as a proof 
of the growth and progress of the university under his inspired 
leadership. When I went in 1945 to Simcoe Hall. it was my opinion 
that the first need for the University of Toronto at that stage was 
for a period of consolidation of the many existing divisions of that 
complex institution, and that inter-relations should be developed 
within the University, among its constituent elements, which would 
transcend college, faculty and school boundaries. For that reason, 
I was not eager that a new Faculty should be constituted, and I was 
not enthusiastic when I first received, from Dean Hurst of the 
Ontario College of Pharmacy, overtures looking towards the adoption 
of the College by the University. However, having regard to the 
long and distinguished record of the College, and its happy relations 
with the University since 1892, I soon came to the conclusion that 
the establishment of a Faculty of Pharmacy would be a boon to the 
College, the University, the pharmaceutical profession, and the public. 
In every case where the University has taken over instruction from a 
professional organization—in Engineering, Medicine and Dentistry— 





President Sidney Smith 
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the result has been a gain in influence and prestige both for the 
University and for the profession itself. Those professions have 
never had cause to regret their University affiliation. The pharma- 
cists of Ontario will, I am confident, recall with pride the establish- 
ment of the Faculty of Pharmacy. 


Membership in a University involves more than a formal bond. 
There are those who say that professional schools have no place in 
a University; that their expensive instruction saps the strength of 
the institution and that their aim of practical proficency contributes 
little to the welfare of higher learning—indeed, that they depreciate 
the academic currency. Anyone who speaks in this way betrays a 
lamentable ignorance of the history and development of higher educa- 
tion. Training for the learned professions has been a responsibility 
of Universities since the rise of Bologna, Paris and Oxford in the 
twelfth century. Bologna’s law school and the theological schools 
of Paris wielded a remarkable influence throughout the later 
mediaeval period. The professional schools. however. leaned heavily 
on the Faculties of Arts. There was established in those early days 
a primacy of the studies in Arts that has been a continuing feature 
of higher education. In theology, for example, where the monastery 
schools had given a narrowly specialized education,the mediaeval 
universities related the life of the spirit to that of the intellect and 
produced the great philosophers of the period. In the same way, 
the practice of medicine became ennobled by its marriage to liberal 
education, and the medical profession attained its status as a learned 
and respected group, leaders in community and nation. 


Any professional school has a dual task—to provide professional 
education and liberal education. Neither may be neglected. Techni- 
cal instruction alone characterizes a mere trade school; whereas 
liberal education alone would not inculcate the specialized skills that 
the profession and the public have a right to demand. I have been 
interested in reading the series of comments about these two parts 
of the Pharmacy curriculum that have appeared in the Bulletin of 
the Canadian Conference of Pharmaceutical Faculties. It is healthy 
for this question to be fully discussed by the professional fraternity. 
Nothing could be more important to pharmacists than the assurance 
of the best possible education for those who will succeed to the tradi- 
tions of the profession. That is my excuse for speaking to you today 
on the subject of professional education. 


Professional education is founded in some branch of science or 
learning, and from this basis the subject matter is used to produce 
practical results by a specialized educational process. Moreover, 
professional education includes the history and the ethical traditions 
of the profession. I have read with great interest the “Statement 
upon Matters of Professional Conduct” issued by the Council of the 
Pharmaceutical Societv of Great Britain, that was reproduced in the 
March, 1954, issue of the Bulletin. It is a good statement, but I was 
glad to see the editorial comment thereon to the effect that “It does 
not pretend to be a complete code of pharmaceutical ethics to cover 
all phases of pharmaceutical practice.” I do not believe that it is 
possible to set out in detail the essence of professional rectitude. 
Professional ethics cannot be reduced to a code consisting of a series 
of “Thou shalt’s” and “Thou shalt not’s”. These matters partake 
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of the Law of the Unenforceable, which may be summarized in an 
expression of four short words, current for centuries in the British 
Isles: “It is not done.” 

The unwritten code of the pharmaceutical profession has been 
a powerful sanction since the early days of the apothecaries’ guilds, 
and the firm tradition of service in the public interest with regard 
to the public safety must be a matter of pride to every pharmacist. 
To keep that tradition inviolate is a responsibility shared by the 
Faculty and the graduates. It cannot be done by giving courses; 
it is through a sort of osmosis that the student comes to the realization 
that sharp practice, discourtesy, negligence, or any failure to give 
the best possible service, are unworthy of the profession: they are 
not done. 

All kinds of professional schools are constantly subject to the 
temptation to fill up the time-tables of students, producing a tread- 
mill of formal instruction, leaving no time for the students to 
develop the capacity to think by and for themselves. to exercise 
self-reliance and independent judgment, and to correlate their various 
studies. Teachers attempt to cover every variety of routine task, 
many of which can be better learned “on the job”. They become 
obsessed with teaching their students the rules of thumb, the tricks 
of the trade, the “know-how” of their profession. But the primary 
concern of professional education is not the “know-how” but the 
“know-why”. Professional schools must re-examine their curricula 
from time to time to ascertain whether a study of principles is being 
sacrificed to practical work. As knowledge increases and new sub- 
divisions develop in various subjects. the curriculum begins to strain 
at the seams; “something new has been added” without anything 
being subtracted. It is needful to make sure that routine. practical 
techniques are not absorbing too much of the students’ time, and, 
on the other hand, that the undergradvate years are not being filled 
with a smattering of special subjects which should rather be studied 
thoroughly in graduate courses. 

I must pay a special tribute to the efforts of Dean Hughes to 
develop graduate work in the Faculty of Pharmacy, and to the pro- 
fessional and commercial organizations which are giving to those 
efforts such generous support. Teachers in professional schools, 
if they are to be more than phonograph records, must be personally 
engaged in research, so that they pass on to their students some 
gleam of the scientist’s insatiable curiosity. To be inspiring teachers, 
to enlarge the horizon of their students’ minds, they must have them- 
selves the yen to push forward the frontiers of knowledge. Your 
profession needs scientific pioneers and leaders, and the schools of 
Pharmacy will not meet their responsibilities to your profession 
unless they are staffed by men and women of that calibre. I am 
confident that under Dean Hughes’ stimulus, your Faculty will play 
an increasing role in the University’s School of Graduate Studies, 
and the fundamental concepts in your professional field will be de- 
veloped to a greater extent in Canada. I am not being nationalistic 
when I say that we should not be content to remain in a relationship 
of academic colonialism vis-a-vis the United States or Great Britain. 
We do not want our best men, in your field or in any other field, 
to be obliged to go outside this country for graduate work. That 
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type of endeavour is a primary responsibility of the new Faculty 
of Pharmacy. 


Every professional school must aim higher than producing 
experts. We must produce graduates who do not wear the blinkers 
of professionalism that would narrow their vision to one direction 
only. A. N. Whitehead has pointed out the danger to modern 
society of the intense specialization of professional knowledge— 
the danger that it may result in good minds being kept in a groove, 
digging deeper, perhaps, into the problems of that specialty, but 
not reaching more widely into other aspects of life to attain a 
perspective on humanity as a whole. Of course a professional man 
has his recreations, but Whitehead meant something more than 
that. “No one”, he said, “is merely a mathematician or merely a 
lawyer. People have lives outside their professions or their businesses. 
But the point is the restraint of serious thought within a groove. 
The remainder of life is treated superficially, with the imperfect 
categories of thought derived from one profession.” As a result, 
he continued, the directive force of reason in society is weakened. 
“The leading intellects lack balance. They see this set of circum- 
stances or that, but not both sets together. . . The specialized 
functions of the community are preformed better and more pro- 
gressively, but the generalized direction lacks vision.” On this 
subject Dr. Roger I. Lee of Boston was quoted in the December 
issue of the Bulletin: “Liberal learning has suffered too much 
from the growth of knowledge through specialization, until many 
an educator has surrendered the concent of man as an educated 
being to the concept of a man as a specialized expert.” 


In the April-May Bulletin, an article entitled The Strengths of 
Pharmacy is reprinted from the Journal of the American Pharma- 
ceutical Association. The writer of that article, while admitting that 
a broadened curriculum is needed in pharmaceutical education, 
expresses his distrust of humanistic studies as a means of liberating 
the mind and fitting a man for life today in a complex and competitive 
world that is shaped so largely by science and technology. He 
claimed to find in the professional course sufficient of the liberalizing 
influence. As a man who has spent a great part of his life teach- 
ing in a professional school, I express my disagreement with that 
claim. I know that a gifted teacher can illuminate a specialized 
professional or occupational course, yet the very nature of the subject 
matter which he is treating circumscribes his approach. It is not 
difficult to see that this complex and competitive world needs men 
and women who can look beyond the here and now. who are not 
slaves to their means of earning a living, whose horizons are not 
bounded by merchandising and money-making; who have an aware- 
ness of the cultural heritage, a perspective drawn from the study 
of history, a capacity for independent thought and clear expression 
moulded by acquaintance with literature, and a willingness to serve, 
as citizens, through their professional lives and also apart from their 
professions; who have courage and faith in ideals. aside from their 
professional standards—courage and faith that come from a philo- 
sophy of life and a contemplation of man’s purpose in the universe 
and his relations with other men and with God. This is the second 
part of the dual task of professional schools to which I referred at 
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the outset of these remarks—liberal education, education for free 
men. 


Your professional school is now a Faculty of the University of 
Toronto. That status is not an administrative formality. You 
claim a place among the learned professions. You must set your 
sights high, for yourselves and your successors. The Faculty cannot 
make better citizens by precept alone; the profession, by its practice 
and example, must lead the way. The provocative editorial in the 
June issue of the Bulletin remarks “One would like to see Pharmacy 
loosening some shackles, breaking some retarding ties and moving 
ahead ... One would like to see pharmacists take a look at themselves 
after decades of active life . . . One would welcome a psychoanalysis 
of pharmacy.” How many pharmacists are there on Boards of 
Education, Library Boards, municipal councils? How many pharma- 
cists are there in the provincial and federal parliaments? How 
many pharmacists are there in the Councils and Synods of the 
Churches? These are fields of service for members of learned 
professions. My own profession is, I believe, over-represented in 
these fields. Too many lawyers tend to assume that because lawyers 
drafted the statutes of Canada, lawyers are therefore the principal 
nation-builders. Dr. O. M. Solandt, the Chairman of the Defence 
Research Board, said last week in Convocation Hall to the graduating 
classes in Medicine and Law that no doubt many of the graduates 
in Law would ultimately go into politics, but that he hoped that some 
of the Medical graduates would also find their way into political 
careers. There should be members of every profession in Parliament. 
“Government is too serious a business to be left to lawyers.” 


Canada calls on men of all professions to take a greater interest 
in public affairs. Professor Fuller has written, it is what the 
pharmacist does with his science and his relationship to society that 
makes him worthy of the name professional. Prepartion for that 
wider sphere of activity goes beyond the strictly scientific and pro- 
fessional courses—important though they undoubtedly are. It comes 
also from the study of the humanities and the social sciences which 
will disclose the thoughts and ideals of the thinkers and the apostles 
of every age, who have led mankind towards the goal of the best 
individual in the best society. 


The school of Pharmacy is now a Facultas—a branch of 
University teaching. It is a professional school; it is not a tech- 
nological institute. It seeeks to prepare men and women for a 
profession. True to the aims of the profession and the ethos of the 
University, it must prepare and send forth men and women who 
profess ideals which ennoble their characters and dignify their 
rurposes; who have more than skill and cleverness to offer—who 
have a tradition of integrity and a vocation of service; whose code 
of ethics is translated into honest and generous performance; and, 
above all, men and women who are thinkers as well as doers, who 
will never shirk the responsibilities that fall to their lot as mature, 
educated, enlightened human beings. 


SIDNEY SMITH, Q.C., M.A., LL.B., LL.D., D.C.L., F.R.S.C. 
President of the University of Toronto 
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DR. LOUIS N. ELOWE 


We are happy to welcome to the 
Faculty of Pharmacy of the Uni- 
versity of Toronto, Dr. Louis N. 
Elowe, who has been appointed 
Assistant Professor of Pharmacy. 
Dr. Elowe was born in Baghdad, Iraq, 
in 1922. He received his precollege 
training at Baghdad College, an 
American school in Baghdad. He at- 
tended the Royal College of Pharmacy 
in Paghdad, 1940-44 graduating as a 
Pharmaceutical Chemist in June 
1944. He is registered in the Pharma- 
ceutical Society, Bagdad. From 1944 
to 1946 Dr. Elowe taught chemistry 
at Baghdad College and from 1946 to 
1950 he was managing director of a 
wholesale drug house in Baghdad. 


Dr. Elowe attended the Graduate 
School of the University of Wis- 
consin, 1951-54 receiving the M.S. 

Dr. Louis N. Elowe degree in Pharmacy in February 

1952, and his Ph.D. in June 1954. 

Dr. Elowe’s experience and charming personality will greatly enrich 
the teaching of the Faculty of Pharmacy. 





BENTLEY’S TEXTBOOK OF PHAMACEUTICS 


Edited by H. Davis, B.Sc., Ph.D. (London), F. P. S., F. R. I. C., 
Pereire Medallist; sometime Chief Pharmacist, University College 
Hospital, London. Published by Bailliere, Tindall and Cox, London, 
England, Sixth Edition. Pp. XII, 1084 with 307 illustration. 
Macmillan Company of Canada, Limited, Toronto, $7.15 


The sixth edition of Bentley’s Textbook of Pharmaceutics was 
published in May of this year. It is based on the British Pharma- 
copoeia 1953 and has been extensively revised to conform with the 
most recent advances in the pharmaceutical field. Some new chapters 
have been added and others rewritten or enlarged with the view 
of making the new edition meet the requirements of a modern basic 
text, as well as a general reference book, in the subject. 


Among the chapters that have been enlarged and rewritten in 
the light of more recent knowledge in the field is that on Anti- 
biotics. The rapid and spectacular development in this area is given 
due attention in Bentley’s new edition along with such information 
on antibiotics that will prove most valuable to the student and the 
professional pharmacist alike. 


A very interesting new chapter in the text is that dealing with 
Chromatography and Ion Exchange. This is a welcome addition 
to the physico-chemical part of the book in view of the growing 
importance of these techniques in modern pharmaceutical research. 
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To the general Table of Doses in the Appendix has been added 
a separate Table of Doses of Potent Drugs. This facilitates looking 
up the dose of a potent drug and eliminates the necessity of search- 
ing through longer tables. 


The better quality of paper used in the printing of the sixth 
edition of Bentley’s Textbook of Pharmaceutics is an additional 
improved feature in the new edition. 


From the point of view of subject matter, presentation and 
arrangement, the book is not only an excellent text but will also 
prove a very valuable reference volume for the retail, hospital and 
manufacturing pharmacists. It is recommended to be in the library 
of every pharmacist. 


LOUIS N. ELOWE. 


ANTIBIOTICS 
Sources of Antibiotics. 


As mentioned in the earlier section 


Introduction, the microorganisms 
which are widely distributed in 
solid, water and other areas in 
Nature intermingle and thus many 
varied types of microorganisms are 
competing for the available nutrients 
and energy supplies of the particular 
area in which they are present. Thus 
it would be logical to expect that 
antibiotics would be produced by 
many of these microorganisms and 
not be restricted to any particular 
group or species of organisms. This, 
in effect, is the condition which does 
exist. Antibiotic substances have 
been isolated from bacteria, fungi 
and from actinomycetes, groups 
which consist of many different or- 
ganisms. Although not particularly 
effective against most pathogens, 
antibiotic substances have been 
isolated from higher plants as well. 
The following list of the more useful antibiotics illustrates the wide 
distribution in Nature of organisms producing these inhibitory 
chemicals. It will also be evident from this listing that most of the 
effective and most active antibiotics available for the treatment 
of infections in man and animals are produced by a relatively small 
number of microorganisms. Under bacteria it will be observed that 
only a few (Bacillus subtilis, brevis and polymxa) produce substances 
which are effective against pathogens and have relatively low 
toxicities. Under Actinomycetes, the Genera Streptomyces has 
contributed most of the antibiotics used in medicine today (Achromy- 
cin, Aureomycin, Carbomycin, Chloramphenicol, erythromycin, 
neomycin, streptomycin, terramycin and niomycin). The fungi how- 
ever have contributed a number of very useful ones (penicillin, 
fumagallin and gliotoxin). 


Dr. Ross M. Baxter 
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SOURCES OF ANTIBIOTICS** 


Antibiotic Source Main Date 
Activity of 
Against. Discovery 


A.—From Bacteria 
* Aerosporin 
(Polymxyin) 
* Bacitracin Bacillus subtilis Gram + 1945 


Eumycin Bacillus subtilis Pathogenic fungi 1946 
tuberculosis and 
diptheria Organisms 


Fungocin Bacillus subtilis pathogenic fungi 1950 
* Gramicidin Bacillus brevis Gram + 1941 
Gramicidin S Bacillus brevis Gram +; Gram — 1944 


Gramidinic Acid 
(original name 

for mixture of 
tyrocidin & its salt) 


Phthiocol Myobacterium Gram +; 1946 
tuberculosis Gram — 

* Polymyxin A Bacillus polymyxa Gram — 1947 

‘ a B - a Gram — 1948 

= C = Gram — 1948 

- D - = Gram — 1947 

E Gram — 1948 

Pyocyanase Pseudomonas Gram + 1901 


aeruginosa 


Subtenolin Bacillus subtilis Gram +; Gram —- 1948 
Subtilin = i Acid fast fungi 1944 
Subtilin C ss Gram + 1948 
Tyrocidin Bacillus brevis Gram + 1941 
* Tyrothyricin 7 es Gram + 1939 


B.—From Actinomycetis 


Achromycin Streptomyces Tryptanosoma g & r 1952 
albo-niger (sleeping sickness) 
Actidione Streptomyces guseus Fungi 1946 
Actinomycetin Streptomyces albus Gram + 1947 
Actinomyces violaceus 
Actinomycin Streptomyces sp. Gram +; 1940 
Gram — 
* Aureomycin Streptomyces Gram +; Gram — 1948 
aureofaciens rickettsias, some 
viruses, protozoa 
Candicidin Streptomyces griseus Fungi 1953 
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Antibiotic Source Main Date 
Activity of 
Against. Discovery 


B.—From Actinomycetis (contd.) 


* Carbomycin Streptomyces Gram +; Gram —__ 1952 
(Magnamycin) halstedii rickettsias, viruses 
* Chloramphenicol Streptomyces Gram +; Gram — 1947 
(Chloromycetin) venezuelae rickettsias 
* Erythromycin Streptomyces Gram +; Gram — 1952 
(llotycin, erythreus rickettsias; viruses 
Erythrocyin) 
Grisein Streptomyces Gram + 1947 
griseus 
Mycomycin Actinomyces sp; Gram +; Gram — 1947 
Nocardia acidophilus fungi 
* Neomycin Streptomyces fradiae Streptomycin 
resistant 1949 
Gram — Gram + 
Rimocidin Streptomyces rimosus Protozoa, yeasts, 
fungi 1950 
* Streptomycin Streptomyces griseus Gram —; 
some Gram + 1944 
* Dihydrostrep- Hydrogenation of Gram — 1946 
tomycin Streptomycin 
* Terramycin Streptomyces rimosus Gram +; Gram — 1950 


rickettsias, some 
viruses and protozoa 


. Viomycin Streptomyces Myobacterium tuber- 
(Viocin) puniceus culosis, especially 1949 
streptomycin 


resistant strains 


C.—From Fungi 


Clavacin Penicillium patulum Gram +; Gram —; 1942 
fungi; neutralizes 
tetanus toxin in vivo 


Fumagillin Aspergillus fumigatus Bacterial viruses; 1948 
protozoa 
Gliotoxin Aspergillus fumigatus Gram +; fungi; 1936 
actinomyces 
* Penicillin Penicillium sp. Gram +; 
some Gram — 1929 


*—sufficiently non-toxic to be used in humans. 
**__This list of sources is not complete but lists those of interest from the 
standpoint of activity and relative lack of toxicity. 
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ANTIBIOTIC SPECTRA. 


The range of effectiveness of an antibiotic is designated by the 
term antibiotic spectrum. Antibiotic spectrum has sometimes been 
used to define the range of antibacterial activity. This however 
is not completely correct since we are well aware that antibiotic 
substances have been isolated which are effective (inhibitory) to 
microorganisms other than bacteria. Thus we may define antibiotic 
spectrum more accurately by stating that it is the term which 
indicates the range of antimicrobial activity. The spectrum referred 
to here is made up of the various types of microorganisms namely ; 
bacteria, actinomycetes, yeasts, fungi, rickettsias (so-called large 
viruses), viruses, spirochetes and protozoa. The broad spectrum 
antibiotics then would be effective over a relatively large portion of 
the spectrum of microorganisms as indicated above and narrow 
spectrum over a relatively smaller number of groups of microorgan- 
isms. A broad spectrum antibiotic is considered to block or inhibit 
some metabolic reactions which is common to a large number of 
microorganisms whereas a narrow spectrum antibiotic blocks some 
metabolic step or reaction which is essential to only a small number 
of organisms. If an antibiotic had too broad a spectrum it would 
likely interfere with some metabolic reaction which is common to 
all living cells and would thus be toxic to the host as well as to the 
invading organisms. A number of these antibiotics have been isolat- 
ed and have not assumed any importance in treating infectious 
diseases in man for this reason. 


The accompanying figure illustrates the broad spectrum of such 
antibiotics as chlorotetracycline (Aureomycin) oxytetracyline 
(Terramycin), tetracycline, chloramphenicol (Chloromycetin) and 
erythromycin (Ilotycin). The narrow spectrum of penicillin, baci- 
tracin, streptomycin, tyrothricin and others is also evident. It will 
be observed that the spectrum of Polymyxin is a particularly good 
example of the narrow spectrum since it is only effective against 
Gram-negative organisms. 

R. M. BAXTER 


AUTONOMIC DRUGS 
Part V - Adrenergic Blocking Agents. 


Drugs having adrenergic blocking action may respond in different 
degree to naturally-occurring epinephrine (i.e. stimulation of the 
sympathetic division of the autonomic nervous system) and to injected 
epinephrine. Action against the former is called sympatholytic, 
against the latter adrenolytic. Since their mechanism of action is 
in the nature of a blockade not yet clearly defined, the term “adre- 
nergic blocking agent” is currently most favoured. 


Adrenergic blocking agents are most useful in experimental 
pharmacology, and in diagnostic procedures. They are less useful 
in therapy. Their usefulness is due to, and also limited by their 
ability to prevent some of the effects of epinephrine whether it be 
produced in the body or injected. Among the activities of epinephrine 
not usually counteracted by the adrenergic blocking agents are the 
depressor and major cardiac effects. All drugs in this class do not 
exhibit the same anti-epinephrine activities, having selectivity with 
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respect to the tissues on which they exert blocking action. Some 
of the alkaloids of ergot and yohimbine represent naturally-occurring 
adrenergic blocking agents while the synthetic agents include dibe- 
namine, phentolamine, tolazoline, prosympal and hydrallazine. 


Ergot and the Ergot Alkaloids 


In ergot and the ergot alkaloids, adrenergic blocking activity 
is accompanied by oxytocic action (stimulant of uterine muscle). 
In certain of the alkaloids, e.g. the water-soluble ergometrine, the 
oxytocic action predominates and is the only useful activity. It is 
the water-insoluble group comprising ergocryptine, ergocornine, 
ergosine and ergotamine in which the adrenergic blocking action is 
found. These alkaloids inhibit all responses to stimulation of adre- 
nergic nerves and block the effects of circulating epinephrine. They 
also cause a rise in blood pressure by constriction of the peripheral 
blood vessels due to a direct action on the smooth muscle of the vessels. 


Some physicians feel that mixtures of ergot alkaloids possess 
advantages not found in individual ergot alkaloids. Consequently 
mixtures are often found in practice. Ergotamine Tartrate at one 
time was the ergot drug of choice as a uterine stimulant, but has 
been succeeded by Ergometrine Maleate. The former is now used in 
the treatment of migraine headache. It is quite effective. Cafergot, 
a mixture of Ergotamine Tartrate and Caffeine is used very often. 
It is useless in other types of headache, and has little or no 
prophyactic value against migraine. It is most effective when 
administered parenterally or rectally. Dihydroergotamine meth- 
anesulphonate, a very closely-related derivative of Ergotamine 
differs markedly in action. In Dihydroergotamine, the uterine action 
is almost entirely lacking, but the adrenergic blocking action is 
stronger. Side effects such as nausea are reduced. Consequently, 
it is better than Ergotamine for migraine, good results being obtained 
in about 75% of cases in which it is used. It is usally administered 
subcutaneously since it is not too effective orally. Hydergine is a 
mixture of the hydrogenated forms of the alkaloids, ergocristine, 
ergocryptine and ergocornine. These hydrogenated alkaloids have 
a vasodilation effect, an adrenergic blocking action and a central 
sedative effect. As a result, Hydergine has been used to treat 
hypertension and peripheral vascular disease (e.g. Raynaud’s and 
Buerger’s diseases, frostbite, chilblains, gangrene and _ varicose 
ulcers). 


Yohimbine Alkaloids—Yohimbine is the chief alkaloid of Pau- 
sinystalia Yohimbe but has such a broad scope of activity that it is 
dangerous to use for any single blocking agent. It finds some 
application in veterinary practice. 


The synthetic drugs with adrenergic blocking action will be 
discussed in the next article. 


G. R. PATERSON 
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THE STABILITY OF SODIUM 
PHENOBARBITONE IN 
AQUEOUS SOLUTION* 


G. C. WALKER, Ph.D.+ and 
P. F. GRAY, B.Se.Phm.,t{ Toronto 


A Number of papers have appear- 
ed concerning the stability of sodium 
phenobarbitone in aqueous solution, 
particularly upon heating and in 
combination with other solvents, 
since it is frequently used for injec- 
tion purposes: in addition, various 
pharmaceutical combinations have 
been discussed. However, there has 
been no precise work done with re- 
gard to its stability in the many 
prescriptions written, primarily in 
aqueous solution in varying concen- 
tration, and with the addition of 
Dr. George C. Walker flavouring and colouring agents. 





Aqueous solutions of sodium phenobarbitone are alkaline to litmus 
and phenolphthalein and have a pH of about 9.3. The solutions are 
unstable, decompose upon standing with heat accelerating the de- 
composition, and when boiled precipitation occurs. The solutions 
may be kept at 10° C. for a few days only. *°4 

A review of the literature concerning the instability and de- 
composition products of malonylurea derivatives has been presented 
by Husa and Jatul® in connection with a study of the stability of 
solutions of sodium phenobarbital. Their investigation was centred 
about the effects of time, temperature and concentration on solution 
of sodium phenobarbitone, and the effect of heat, pH and stabilizers 
was reported. Assay results indicated the destructive effect of heat. 
Hydroalcoholic solutions were more stable toward heat than aqueous 
solutions, and solutions containing a high proportion of propylene 
glycol were more stable than aqueous solutions. 

Mackay and Aldred® investigated a number of aqueous solutions 
containing sodium phenobarbitone with and without buffers, and 
reached the conclusion that an expiry date of fourteen days from the 
date of preparation would be a safe maximum for aqueous solutions. 
Precipitation is a frequent finding in aqueous solutions of sodium 
phenobarbitone and the decomposition products are reported to 
possess little or no hypnotic activity. 

Many incompatibilities have been reported and the following is 
but a brief survey of the more important ones. Any acid or acid- 
reacting substance will precipitate free phenobarbitone from a solution 


*This thesis was awarded the k L. Woods Memorial Prize in Pharmacy, 1953, by the Canadian 
Foundation for the Advancement of Pharmacy. 

+Associate Professor of Pharmacy, Faculty of Pharmacy, University of Toronto. 

{Prepared from a thesis submitted by P. F. Gray in partial fulfillment of the requirements for 


the degree B.Sc.Phm. 
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of the sodium salt: this type of reaction negates the use of such 
popular vehicles as Elixir of Lactated Pepsin and Syrup of Citric 
Acid.? Syrup of Orange B.P. is compatible but the U.S.P. product 
contains added citric acid. Chloral hydrate in combination with 
sodium phenobarbitone will precipitate phenobarbitone base with the 
liberation of chloroform and the formation of sodium formate on 
standing, in line with the characteristic reaction of chloral hydrate 
and alkalies.® 

Elixirs of vitamin B: and B complex result in the formation of 
phencbarbitone base with a solution of sodium phenobarbitone.°® 
Precipitation may or may not occur depending on the concentration 
of alcohol in the preparation: if precipitation does not occur the 
combination is still incompatible due to the alkalinity of the sodium 
salt destroying thiamine activity. 

Sodium phenobarbitone i is compatible with sodium and potensiusn 
bromides, but ammonium bromide ionizes to give an acid reaction 
and the alkaline barbiturate reacts to precipitate insoluble pheno- 
barbitone and sometimes forms a slightly coloured or amber solution 
with release of ammonia.’ 

Sodium phenobarbitone is incompatible with alkaloidal salts; 
for example, phenobarbitone base is formed with atropine sulphate, 
and if in excess of its solubility, precipitation occurs. However, when 
these two compounds are prescribed together with the customary 
small dose of atropine sulphate, the resultant phenobarbitone and 
atropine bases are well within their solubility range and the solutions 
for practical purposes are quite stable. The pharmacist should realize, 
though, that it is theoretically an incompatibility and there may be 
other substances prescrited simultaneously that will result in de- 
composition. 


Experimental 


The purpose of the following experimental work was primarily 
to determine the stability of sodium phenobarbitone in aqueous 
solutions in view of the fact that so many prescriptions are written 
for this barbiturate both alone and in combination with other drugs. 
The solutions were prepared using those vehicles and concentrations 
of sodium phenobarbitone most frequently encountered in the written 
prescription, although higher concentrations were used to ascertain 
the effect of concentration on stability. Temperature variations were 
not extreme, but were sufficient to illustrate the possibilites which 
might occur when such solutions are kept in the home and in the 
dispensary. In addition, small concentrations of propylene glycol 
were used in the vehicle considerations since it has been shown to 
give marked stability to solutions of sodium phenobarbitone for 
parenteral administration when used in high concentration. The 
solutions were assayed at intervals of one, two, three, four and eight 
weeks. 


Assay.—A survey of the literature reveals a great number of assay methods 
and consideration of these led to the adoption of the Budde assay!° as modified by 
Husa and Jatul.5 The assay is of short duration, the number of reagents small, 
and there is no interference with colour or with the turbidity produced at the end 
point. The results are subject to an error of approximately 3 to 5% since the 
amount of silver nitrate could not be determined smaller than 0.05 ml. The assay 
is based on the formation of an insoluble silver phenobarbitone compound in the 
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presence of anhydrous sodium carbonate with the addition of silver nitrate: excess 

silver nitrate is evidenced by the turbidity produced from the reaction of excess 
silver ions with sodium carbonate. The introduction of error due to the reaction 
of silver nitrate with the decomposition products of sodium phenobarbitone was 

=— to be insignificant in concentrations of the solutions employed by Husa and 
atul. 


Procedure.— Fifteen ml. of the prepared solution was placed in a half ounce 
graduate to which was added anhydrous sodium carbonate (a quantity approxi- 
mately five times the amount of sodium phenobarbitone in solution). Silver nitrate 
solution N/10 was added drop by drop until a distinct turbidity was produced: 
titration was done in a dark room and was viewed at right angles to a strong nar- 
row beam of light from a Scopelite lamp, dropping being regulated so that the 
turbidity produced by each drop had disappeared before the introduction of the 
next (by means of a stirring rod). One ml. of N/10 silver nitrate is equivalent 
to 0.0245 gm. of sodium phenobaritone. 


Preliminary tests. — Control tests were performed in order to 
ascertain the validity and accuracy of the assay method in the 
presence of the vehicles to be used, and in no case was any inter- 
ference encountered. 


Solutions prepared. — Tests were performed using Merck & Co. 
Sodium Phenobarbitone U.S.P. XIV. In all cases bulk solutions were 
prepared, diluted to the appropriate concentration and quantities of 
240 ml. of each strength stored in completely filled clear glass 
prescription bottles which were tightly capped. The solutions were 
stored at 4° C., 22° C. + 4° C., and 30° C. + 5° C. and assayed at 
intervals of 1, 2, 3, 4 and 8 weeks. Table I outlines the number and 
types of solutions prepared. Concentrations are expressed as mgm. 
per 5 ml. since this approximates to the teaspoonful dose. 


The following tables show the assay results. No decomposition 
was found at a temperature of 4° C. 

















TABLE I. 
CONCENTRATION OF SODIUM PHENOBARBITONE IN MG. AND 
VEHICLE IN ML. PER 5 ML. OF FINISHED SOLUTION 
Sodium Syrup Elixir 
pheno- or orange aromatic Propylene 
barbitone Water B.P. red C.F, glycol 
7.5 5 ml. 0.25 0.25 0.25 
0.50 0.50 0.50 
2.50 2.50 2.50 
10.0 5 ml. 0.25 0.25 0.25 
0.50 0.50 0.50 
2.50 2.50 2.50 
15.0 5 ml. 
20.0 5 ml. 
30.0 5 ml. 
60.0 5 ml. 0.25 0.25 0.25 
0.50 0.50 0.50 
2.50 2.50 2.50 
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TABLE V. 





Percentage Loss in Strength of Sodium Phenobarbitone in Aqueous 
Solution Alone 











Concentration in | 
mgm. per 5 ml. 





] week l2 weeks | 3 weeks 4 weeks | 8 weeks 








75+ | 88+ 
8.8+ 12.0+ 

11.9+ 16.6+ 
15.3+ 16.6++ 
11.5++ 16.0++ 
15.4++ | 19.5++ 
14.7++ | 20.5++ 
20.5++ | *21.9++ 
13+ 17+ 

16+ *20++ 
5+ | T+ 14+ 20++ 
*4.5+ *11+ *90++ *24+++ 
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The connotation ‘+’ indicates the presence of a white precipitate, the relative 
quantity of which is designated by the use of ‘++’,‘+++’, and ‘++++’. 

*—Indicates the appearance of fungous growth. 

T—Temperature. 2—22° C+ 4° C. 3—30° C + 5° C. 





used was maximum, that is 50% (2.5 ml. in 5 ml.), and for one week 
only. In general, the concentration of propylene glycol used gave little 
or no enhancement of stability. 


Fungous growth appeared principally in the aqueous solutions 
but only where the concentration of sodium phenobarbitone, the 
temperature or the time were at a maximum (0.06 gm. in 5 ml., 
approximately 30° C. and for eight weeks). 


Conclusions 


1. Aqueous solutions of sodium phenobarbitone should be re- 
frigerated when not being used, or placed where there is a low tem- 
perature in order to minimize decomposition. 


2. Aqueous solutions containing alcohol in the quantities normally 
prescribed by paediatricians (and appearing generally in such 
vehicles as Syrup of Orange and Aromatic Elixir) should also be 
refrigerated when not being used or placed in low temperatures in 
order to minimize decomposition. 


8. Aqueous and alcoholic solutions should be preserved if dis- 
pensed for any length of time. 


4. The physician and pharmacist should be aware of the in- 
compatibilities which may arise when using phenobarbitone sodium 
in the compounded prescription. 
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AN OPPORTUNITY TO EMPHASIZE THE PROFESSIONAL 
SIDE OF YOUR PHARMACY.—PLAN A WINDOW NOW! 


This colourful 3-piece set of cards will be available 
at $1.00 set (no comm.) and will be shipped in time 
for Pharmacy Week Oct. 3-9. 


Centre card 20x30, side cards 10x20, red lettering on 
white, with bands of Faculty of Pharmacy colours. 


The Toronto Retail Pharmacists’ Association have arranged for 
us to produce a set of these cards for all independent pharmacists 
in Metropolitan Toronto and through their co-operation we are able 
to offer the set at this special price to all other members. 


Order From 


DRUG TRADING COMPANY, TORONTO 





May I suggest that every pharmacist in Ontario cooperate to 
make Pharmacy Week this year the grand success the profession so 
justly deserves. 


A. F. ASTLEY 
President O. C. P. Council 
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PREGNANCY 
LACTATION 
RAPID GROWTH 
CONVALESCENCE 


F E P Ehys: 


DIETARY SUPPLEMENT 


each tablet contains: 


*Bone Meal- - - - 

Ferrous Sulphate - 

Vitamin A- - - 

Vitamin D- - - - 

Vitamin C - 

Thiamin Mononitrate - 

Riboflavin - - - - 

Niacin - - - 

Potassium lodide - - 

Copper Carbonate - - 

Manganese Glycerophosphate - 
*Bone meal contains: 


AN ALL CANADIAN COMPANY. .. SINCE 1879 








